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ABSTRACT
This study examined risk factors for problem outcomes expe-
rienced by drinking and non-drinking first year collegiate stu-
dent-athletes. Freshman and transfer student-athletes (N=2956) 
reported their alcohol use, problems experienced and demo-
graphic/sport-related data via an online survey. We hypothesized 
extreme drinking, male, out-of-season, team sport and Division 
III would significantly predict experiencing more alcohol, sport 
and other-related problem outcomes. Results suggest that out-of-
season, team sport and light, heavy or extreme drinking (versus 
non-drinking) student-athletes were more likely to report alco-
hol-related problems. Female and in-season student-athletes 
were more likely to experience sport-related problems. Other 
problem outcomes were more likely to be experienced by heavy 
and extreme drinkers but not light drinkers. Findings should 
guide prevention programming that targets high-risk student-ath-
lete groups.
Key phrases: college, student-athlete, alcohol use, consequences, 
problem outcomes, first-year students
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Alcohol consumption cost the United States an estimated total of $223.5 billion in 2006 (Bouchery et al., 2011). 
A major contributor to this cost was risky drinking among col-
lege students (Substance Abuse and Mental Health Services 
Administration, 2013). Student-athletes have been characterized 
as a sub-group of college students that engages in particularly 
high rates of risky drinking (Green et al., 2014; Martens et al., 
2006; Yusko et al., 2008). Specifically, student-athletes are more 
likely to engage in heavy episodic drinking (i.e., 5+ drinks for 
men, 4+ drinks for women) and extreme drinking (i.e., 10 or more 
drinks on one occasion (White et al., 2006) (Green et al., 2014; 
Martens et al., 2006; Yusko et al., 2008). Given the established 
link between higher rates of drinking and increased negative con-
sequences (Grossbard et al., 2009; Martens et al., 2006; Patrick 
et al., 2016; Wechsler et al., 1997), it is not surprising that com-
pared to non-athletes, student-athletes experience more negative 
consequences related to their alcohol use (Leichliter et al., 1998; 
Nelson & Wechsler, 2001; Turrisi, 2006; Wahesh et al., 2013). It 
is unclear, however, what specific level of drinking among first 
year student-athletes increases the likelihood of experiencing 
problem outcomes. Additionally, it is unclear whether specific 
demographic and sport-related risk factors (e.g., gender, race, 
team vs. individual sport, season status and NCAA division) are 
also predictive of experiencing problem outcomes.
While college students who drink more also generally expe-
rience more negative consequences (e.g., Leichliter et al., 1998; 
Perkins, 2002; Wechsler, et al., 2002; Park, 2004; Lawrence et 
al., 2012), additional research is needed to investigate whether 
specific groups of first year student-athletes are particularly sus-
ceptible to problem outcomes associated with their alcohol use. 
Identifying the specific factors that may put first year student-ath-
letes at increased risk for experiencing problem outcomes can 
ultimately inform future research as well as the development of 
more effective interventions (Martens et al., 2006; Turrisi et al., 
2006). 
Past studies have found differences in alcohol use among 
groups of first year student-athletes (Doumas & Midgett, 2002; 
Surujlal & Keyser, 2014; Barry, et al., 2015); thus, there is a 
potential that problem outcomes associated with drinking also 
differ between these groups. For example, White/Caucasian stu-
dent-athletes tend to drink at higher rates than African American 
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student-athletes (NCAA, 2012).  Furthermore, 44% of male stu-
dent-athletes report heavy drinking, compared to only a third of 
female student-athletes (NCAA, 2014). This difference is even 
greater for extreme drinking: male student-athletes are six times 
more likely to engage in extreme drinking compared to female 
student-athletes (18% vs. 3%). These findings suggest that White/
Caucasian first year student-athletes and male first year stu-
dent-athletes might be at higher risk for experiencing alcohol-re-
lated problems.
Alcohol use among first year student-athletes also varies based 
on sport-related factors such as season, competition division and 
whether the first year student-athlete is participating in a team or 
individual sport (Ford, 2007; Martens et al., 2006; Martin, 1998; 
Partington et al., 2013). For example, student-athletes tend to 
drink at higher rates during the off-season compared to in-season 
(Martens et al., 2006; NCAA, 2014), and alcohol consumption is 
greatest among Division III student-athletes (Green et al., 2001; 
NCAA, 2014). In addition, first year student-athletes may be 
motivated to consume alcohol as an avenue for enhancing team 
cohesion or to conform to team norms (Ford, 2007). Zhou, Heim, 
& Levy (2016) suggested that sport-related drinking may be an 
avenue for building group identification, which may be particu-
larly relevant for first year student-athletes as they assimilate to a 
new team. Because off-season, Division III, and student-athletes 
who play team sports are more likely to use alcohol, they may also 
be more likely to experience alcohol-related problem outcomes. 
Existing literature investigating the relationships among alcohol 
use and negative consequences has focused on problems that par-
ticipants specifically self-attribute as being a result of their alco-
hol consumption. Thus, the nature by which survey questions are 
often posed requires the respondent attribute any problem they 
experience as resulting from their alcohol use. Posing questions 
in this way presumes that respondents are accurately attributing 
these problems to their alcohol use, which may be logical when 
considering problems that are clearly dependent on consuming 
alcohol (e.g., driving while intoxicated, experiencing a hangover) 
but may be less obvious for other reported problems (e.g., show-
ing up late for practice, missing a class, engaging in risky sex-
ual behavior). Examining different types of problems separately 
(i.e., alcohol-specific consequences, sport-related consequences 
and other consequences) that are not self-attributed to alcohol 
use may better elucidate the potential relationships between alco-
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hol use and negative consequences. Furthermore, research has 
excluded relevant data on the experiences of negative problems 
among non-drinkers. 
To more clearly explicate these relationships, the present study 
examines how often first year student-athletes experience differ-
ent types of problems – regardless of their self-reported alcohol 
use and without requiring first year student-athletes to attribute 
those problems to alcohol. Such comparisons will help to more 
precisely determine what factors, and most importantly, what 
level of alcohol use (none vs. light, heavy and extreme), predict a 
greater number of problem outcomes experienced. Clarifying the 
relationships among alcohol use, problem outcomes and related 
risk factors can help identify first year student-athletes most 
at-risk for these concerns in order to inform effective prevention 
efforts targeted toward first year student-athletes.
The purpose of the present study was to test the extent to which 
various risk factors predict the frequency of problems experienced 
by first year collegiate student-athletes. This study extends pre-
vious research by separately examining alcohol, sport and other 
problems. In particular, we were interested in identifying whether 
differing levels of drinking, compared to not drinking, signifi-
cantly predict experiencing a greater number of various problem 
outcomes. We hypothesized that male, out-of-season, team sport, 
Division III and higher alcohol use – especially extreme drinking 
– would significantly predict more alcohol-related, sport-related 
and other problem outcomes. 
METHODS
In the spring semester of 2013, and following institutional 
review board approval, the research team recruited 47 NCAA 
member institutions from Divisions I (39.6%), II (32.5%), and 
III (27.9%) to participate in a larger study of myPlaybook, a web-
based alcohol and other drugs prevention program for first year 
student-athletes. As part of this larger study, freshmen and trans-
fer (i.e., new to the institution) first year student-athletes at each 
participating institution completed surveys prior to completing 
myPlaybook; we focus on this pretest survey data in the present 
article. Research staff emailed all freshmen and transfer first year 
student-athletes (N= 5,131) at each institution inviting them to 
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participate in the study. Five days later, these first year student-ath-
letes received an email that included log-in information to a learn-
ing management system that gave students access to myPlaybook 
and all related surveys. We used a password protected web-based 
data collection service housed on a secure server to collect sur-
vey responses. All participants provided online informed consent 
before accessing the survey and could stop participating at any 
time. The informed consent instructed first year student-athletes 
who were under 18 years of age to opt-out of completing the 
survey. 
PARTICIPANTS 
A total of 3276 of the recruited participants (63.8%) completed 
the pretest survey (Table 1). The final sample size following data 
screening and removal of extreme or improbable cases was N = 
2956. The sample included similar numbers of male (47.6%) and 
female (52.4%) first year student-athletes. Most participants iden-
tified themselves as White (79.7%) or Black or African-American 
(11.5%). For analyses, those who identified as Asian (2%), 
Hawaiian/Pacific Islander (0.8%), American Indian or Alaskan 
Native (0.7%), Other (0.5%), or 2 or more races (4.8%) were 
combined into a single “Other” (8.5%) category. The majority of 
participants were either 18 (42%) or 19 (43%) years old, with the 
remaining participants between 20 and 25 years old. In-season 
and out-of-season student-athletes were represented (56.5% and 
43.5%, respectively).
 MEASURES
Alcohol Use. First year student-athletes reported whether they 
had consumed any alcohol (i.e., one drink is equal to a 12-ounce 
bottle or can of beer, a 5-ounce glass of wine, 12-ounce bottle 
of wine cooler or 1.5-ounce liquor) in the last 2 weeks. Past two 
week alcohol use and frequency are a standard method for elicit-
ing alcohol use behaviors data from college students. Next, first 
year student-athletes who reported any alcohol use in the past 
two weeks reported the number of drinks they consumed on each 
day during the past two weeks. Based on their responses to these 
questions, we calculated four levels of alcohol use: non-drinkers 
27RISK FACTORS FOR PROBLEM OUTCOMES
TABLE 1 
Participant demographics
Total 
Sample
Demographic n %
Gender
Male 1408 47.6
Female 1548 52.4
Race
White 2356 79.7
Black or African American 340 11.5
Two or More Races 142 4.8
Asian 59 2.0
Hawaiian or Pacific Islander 24 0.8
American Indian or Alaskan Native 21 0.7
Other 14 0.5
Season Status
In-season 1670 56.5
Out-of-Season 1286 43.5
Athletic Division
Division I 1162 39.3
Division II 922 31.2
Division III 872 29.5
Total 2956
two weeks but no days with heavy drinking; heavy drinkers = 1 or 
2 days of heavy drinking in the past two weeks (defined by 5+ = 
0 drinks in the past two weeks; light drinkers = drank in the past 
drinks for men or 4+ drinks for women); extreme drinkers = 3 or 
more days of heavy drinking in the past two weeks or at least one 
day of extreme drinking, defined as 10+ drinks in one day.  These 
categorizations were determined using guidance from National 
Institute on Alcohol Abuse and Alcoholism’s (NIAAA) calcu-
lations of both amount and frequency of use (NIAAA, 2014). 
Importantly, these groups were created to determine the predic-
tive nature of each categorization and assess what level might 
result in the greatest increase in experienced problems. Based on 
these classifications, 71% (N=2099) were currently non-drinkers, 
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11.9% (N= 352) were light drinkers, 9.4% (N=277) were heavy 
drinkers, and 7.7% (N=228) were extreme drinkers.
Problem Outcomes. A 17-item index was used to assess prob-
lem outcomes. Items were adapted from the Rutgers Alcohol 
Problem Index (White & Labouvie, 2000), the Harvard College 
Alcohol Survey (Wechsler et al., 2002), and the 2009 Survey of 
Substance Use Trends among NCAA College Student-Athletes. 
Students were asked, “In the past 30 days, how many times have 
you experienced the following?” Problem outcomes were then 
grouped into the following categories: Alcohol-related Problems 
(e.g., had a hangover, blacked out); Sport-related Problems (e.g., 
felt sluggish in a game; was late to a practice); Other Problems 
(e.g., performed poorly on a test; missed a class). Possible response 
options included: 0 = “None”, 1 = “Once”; 2 = “Twice”; 3 = “3 
times”; 4 = “4 - 6 times”, and 5 = “7 or more times.” Alcohol-
related Problems were computed by averaging across four alco-
hol-related problems items. Scores ranged from 0 to 5.17 and were 
skewed to the right with a mean of .11. Sports-related Problems 
were computed by averaging across six sports-related problems. 
Scores ranged from 0 to 5.25 and were skewed to the right with a 
mean of .67. Other Problems were computed by averaging across 
4 other problems. Scores ranged from 0 to 3.14 and were skewed 
to the right with a mean of .28. Internal consistencies were low to 
moderate for Alcohol-related, Sports-related, and Other Problems 
(α = .47, .74, and .22 respectively). The low internal consistencies 
are due to both conceptual and distributional reasons.  First, it 
should be recognized that the scores do not comprise latent vari-
ables but rather an index.  As Bollen and Lennox (1991) point out, 
measures of internal consistency which are based on inter-item 
correlations may not be high for items which are used to compute 
an index.  Additionally, the distribution of responses on the items 
was highly skewed, thus constraining the correlation among the 
items, which leads to low Cronbach’s alpha values. 
Demographic and Sport-related risk factors. Students identi-
fied their gender, race and whether they were currently in-season 
or out-of-season. Students also reported what sport they currently 
participated in, which we then classified into “team sport” (e.g., 
soccer, basketball and hockey) or “individual sport” (e.g., div-
ing, rifle, tennis). Lastly, first year student-athletes were asked to 
select the school they were currently attending and this informa-
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tion was subsequently used to identify participants as a Division 
I, II, or III first year student-athlete.
Data Preparation and Analyses
To investigate the main research question, demographic and 
sport-related risk factors (i.e., gender, race, division, season, 
team vs. individual sport) and alcohol use (i.e., nondrinkers, light 
drinkers, heavy drinkers and extreme drinkers) were entered in 
multiple regression models as dummy coded predictors of the fre-
quency of reported alcohol-related problems, sport-related prob-
lems and other problems.  
Data were analyzed using hierarchical multiple regression 
models with a block entry method for each outcome. Given the 
strong positive skew in the outcome variables, outcomes were 
first transformed using the natural log transformation. Second, 
we used bootstrapping methods within SPSS 22. Bootstrapping 
can provide accurate results when the distributional assumptions 
of normal theory statistical tests are not tenable (Fox, 2008). 
Employing this method provides greater stability of the research 
results, which is particularly beneficial given the non-normal 
distributions of problem outcomes. In order to obtain stable 
results, we obtained 5000 replications of the bootstrapped sam-
ple. In this analytical approach, interpretation of statistical sig-
nificance is based on the bootstrapped 95% confidence intervals 
which are provided for each term in the model. The null hypoth-
esis was rejected if the confidence intervals did not contain zero. 
Regression coefficients and p-values are also provided in the 
results that follow.
RESULTS
Mean problem outcomes reported across the demographic-, 
sport-, and drinking-related variables are presented in Table 2. 
Detailed results from each regression model for the three catego-
ries of problems are provided in Table 3. 
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Alcohol-related problems
The alcohol-related problems model explained the most 
amount of variance in reported problems with an R2 of .254 (R2adj 
= .251). Participating in a team sport was positively associated 
with alcohol-related problems, whereas in-season status was neg-
atively associated with alcohol-related problems. Light drinkers, 
heavy drinkers and extreme drinkers all reported significantly 
more alcohol-related problems than non-drinkers. 
Sport-related problems
The regression model for sport-related problems had an 
R2 of .068 (R2adj = .065). Results indicate that female first year 
student-athletes and individuals who were currently in-season 
were more likely to report higher sport-related problems.  Light 
drinkers reported significantly fewer sport-related problems than 
non-drinkers.  Divisions II and III first year student-athletes were 
less likely to report sport-related problems compared to Division 
I first year student-athletes. 
Other problems
Lastly, the regression model for other problems had an R2 of 
.040 (R2adj = .037). Compared to White first year student-athletes, 
African American first year student-athletes were more likely to 
report other problems. Heavy and extreme drinkers were also 
more likely than non-drinkers to report experiencing these prob-
lems, but there were no differences between light drinkers and 
non-drinkers.
DISCUSSION
The purpose of the present study was to investigate the extent 
to which demographic, sport and drinking-related risk factors 
predict various problems experienced by collegiate first year stu-
dent-athletes.  Specifically, we sought to extend previous research 
by evaluating different types of negative outcomes experienced 
by first year student-athletes, as well as more precisely determine 
what level of drinking predicts significantly greater problems. 
Problem outcomes were organized into three categories: alco-
hol-related, sport-related and other problems. Within each model, 
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we were particularly interested in the comparison between drink-
ers and non-drinkers. We hypothesized that males, out-of-season, 
team, Division III and extreme drinking would be most predictive 
of greater alcohol, sport and other problem outcomes. 
Confirming hypothesized relationships, first year student-ath-
letes who were out-of-season, as well as those who participated 
in team sports, reported more alcohol-related problems. Findings 
related to season status are not surprising considering student-ath-
letes typically drink more during the off-season (NCAA, 2014) 
when they are less likely to be practicing and competing as fre-
quently. Additionally, athletes are more likely to consume alco-
hol when their teammates engage in high alcohol use (Vest & 
Simpkins, 2013), and findings from the present study suggest that 
participating in team sports may also result in experiencing more 
alcohol-related problems. 
As shown by the average reported alcohol-related problems as 
a function of alcohol use, there was a near linear pattern observed 
across light to extreme drinkers, with higher levels of drinking 
showing increased alcohol-related problems over non-drinkers. 
Light drinkers were more likely than non-drinkers to experience 
alcohol-related problems.  Thus, even a small increase in alcohol 
consumption levels may put first year student-athletes at greater 
risk for experiencing problem outcomes related to their alcohol 
use.  While a harm reduction approach appears to be a more effec-
tive strategy than an abstinence-only approach to alcohol preven-
tion efforts among this group (Marlatt, et al., 1993), it is important 
to note that refraining from consuming any alcohol does appear to 
mitigate problems experienced.  
Although being in-season seems to be a protective factor 
against the experience of alcohol-related problems, it is import-
ant to note that in-season first year student-athletes do still expe-
rience some alcohol-related problems (see Table 2). Previous 
literature suggests that first year student-athletes who drink at 
extreme levels report consistent alcohol use regardless of season 
(Wahesh et al., 2013). Thus, extreme drinkers, who on average 
reported the most alcohol-related problems in the current sample, 
may be likely to experience these problems even when partici-
pating in their competitive season. Current findings confirm the 
hypothesis that drinking alcohol at extreme levels may put first 
year student-athletes at a particularly high risk for experiencing 
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problems.  Similarly, Jackson (2006) found that consuming ten 
or more drinks was most predictive of negative outcomes such as 
experiencing a hangover, and higher rates of drinking predicted 
more severe outcomes.  More effective interventions that target 
extreme drinkers who are at the highest risk for alcohol-related 
problems are needed— especially given that almost 1 in 5 NCAA 
male student-athletes report drinking at an extreme level (NCAA, 
2014). 
In contrast to our hypotheses with regard to sport-related prob-
lems, female first year student-athletes and first year student-ath-
letes who were in-season actually reported more sport-related 
problems.  It is possible that in-season first year student-athletes 
were more likely to report experiencing sport-related problems in 
part because they are likely to be the most involved with their sport 
during a competitive season and thus have greater opportunity to 
experience such problems.  Similarly, Division II and Division 
III first year student-athletes both showed decreased sport-related 
problems over Division I, which may be due in part to greater 
competition and practice hours that characterize Division I partic-
ipation, thus providing more opportunities for Division I first year 
student-athletes to experience sport-related problems.  
The fact that female first year student-athletes reported experi-
encing more sport-related problems is surprising. Data collected 
during this study provide no evidence as to why female first year 
student-athletes might experience more sport-related problems, 
and future research is needed in order to better understand this 
potential difference. Unexpectedly, results suggest that there 
was a negative relationship between drinking and sport-related 
problems. This negative relationship rose to the level of statis-
tical significance only in the light versus non-drinkers. That is, 
light drinkers had fewer sport-related problems when compared 
to non-drinkers.  However, the standardized coefficient for this 
effect was very small, and additional research is needed to explore 
the veracity of this finding.  
In examining other types of problems, increases in these prob-
lem outcomes were related to heavy and extreme drinking, but 
not light drinking, when compared to non-drinkers.  Thus, these 
problems appear to increase the most when first year student-ath-
letes go from occasional drinking to more heavy drinking, and 
again when they go from heavy drinking to extreme drinking, 
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which further confirms research by Jackson (2006).  Behavioral 
interventions aiming to reduce problem outcomes should include 
specific approaches that target first year student-athletes who 
engage in heavy and extreme drinking.  Among the other predic-
tor variables, only African Americans were significantly likely to 
report higher levels of these other types of problems. This find-
ing seems to be inconsistent with other literature that indicates 
African American college students drink less than White college 
students and thus might logically experience fewer problems. 
However, results of this study may reflect unique challenges that 
African American college students face while attending predomi-
nantly white institutions (Guiffrida & Douthit, 2010), which may 
potentially contribute to the greater number of problems reported 
by African American first year student-athletes after accounting 
for drinking level.
Overall, the models predicting sport-related and other prob-
lems were less impressive than the alcohol-related problems 
model, explaining only about 7% and 4% of the variance, respec-
tively.  Therefore, it is likely that other contributing factors not 
measured in this study are driving the differences in the number 
of sport-related and other problems and should be examined in 
future research. The model for alcohol-related problems was the 
most impactful model, with over 25% of the variance in alco-
hol-related problems explained by the predictors.  Given that the 
included predictor variables have been consistently found to be 
related to alcohol consumption, it is logical that these variables 
also predict alcohol-related problems.  Findings from the alco-
hol-related problems model further underscore the relationship 
between alcohol consumption and the experience of problem 
outcomes.  Thus, interventions aimed at collegiate first year stu-
dent-athletes might be most effective when they both intervene to 
reduce alcohol use and promote harm prevention strategies that 
reduce the risk of experiencing alcohol-related problems (Marlatt, 
et al., 1993). 
Limitations 
A limitation of this study is the self-report nature of the data 
and whether first year student-athletes accurately report their own 
alcohol use and problem outcomes. However, self-report has been 
shown to be a reliable and valid approach to measuring alcohol-re-
lated outcomes (Del Boca & Darkes, 2003).  Another potential 
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measurement-related limitation is the categorization of data. For 
this study it was necessary to create drinking categories based 
on specific cutoffs (i.e., enable comparisons between alcohol use 
categories which would have been missed if the drinking variable 
was continuous). However, an inherent limitation of this strategy 
could have led to the categorization of first year student-athletes 
as light drinkers even if they were daily drinkers but consumed 
alcohol below the risky drinking threshold. This may have failed 
to distinguish some of the light drinkers who drink more fre-
quently but not in large quantities. Lastly, because this study used 
cross-sectional data, only concurrent relationships were investi-
gated which does not aid in determining whether these factors 
predict changes in reported problems over time. 
Despite these limitations, this study was strengthened by the 
inclusion of a large sample with representation from many NCAA 
institutions across all three divisions, which enhances the gener-
alizability of the findings. Further, we did not rely on first year 
student-athletes to self-attribute specific problems to their alco-
hol use, which has been a limitation of previous research. Most 
importantly, the inclusion of non-drinkers is a key contribution 
of this study to the literature and aids in the determination of 
which level of drinking results in a significant increase in various 
reported problems. 
CONCLUSION
Findings presented in this study help to further connect alco-
hol use and problem outcomes among first year student-athletes 
within the context of other sport and demographic factors.  With 
the exception of the very small effect of light drinkers experienc-
ing significantly fewer sport-related problems than non-drinkers, 
all other models indicate that, when compared to non-drinkers, 
some level of drinking was predictive of experiencing greater 
problems. The relationship between light drinkers and fewer 
sport-related problems should be considered with caution as 
additional research is needed to further explore this unexpected 
finding given the large sample size and greater likelihood of Type 
I error. Additionally, attention should be given to the near lin-
ear pattern observed across light to extreme drinkers, with higher 
levels of drinking showing increased alcohol-related problems 
over non-drinkers. Intervention developers who aim to decrease 
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alcohol-related and other problem outcomes experienced by stu-
dent-athletes should pay close attention to first year student-ath-
letes who are engaging in heavy and extreme drinking. Lastly, 
continued research is warranted to further investigate sociocul-
tural factors that might explain why female first year student-ath-
letes may report more sport-related problems and why African 
Americans first year student-athletes may be more likely to expe-
rience other problems.
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